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Optically active hydrcocyethyl azetidinone derivs. prepn. - from 

optically inactive acyloxyethyl azetidinone derivs. using microorganisms or 

enzymes 
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/-^Abstract (Basic) : ^£1280295 A 

Beta-lactam cpdsT are produced by hydrolysing cpd. (dl substance) of 
formula (I) selectively by means of microorganisms or enzyme to derive 
optically active cpd. of formula (I) where Rl is H. (Rl is acyl; R2 is 
(substd.) alkyl, alkenyl, alkinyl, aryl, alkylthio, alkyl sulphonyl , 
arylthio or arylsulphonyl or acyloxy; R3 is H or protective gp. for N 
atom) . 

Optically active 3 - (1 -hydroxy ethyl) -2 -azetidinone deriv. can be obtd. 
from optically inactive 3- ( 1 -acyloxyethyl ) -2 -azetidinone derivs. (dl 
substance) by means of microorganisms or enzyme. The prods, are important 
intermediates for prepn. of carbapennem and pennem deriv. having 
antibacterial activity. 

As microorganism may be various bacteria, yeast and fungi. Bacteria 
yeast and fungi. Bacteria include Arthrobacter simplex SANK 73560 (I AM 
1660), Bacillus subtillis SANK 76759 (IAM 1069), Chrombacterium violaceum 
SANK 72783 (ATCC 31532), Flavobacterium capsulatum SANK 70979 (IFO 12533), 
and Flavobacterium meningosepticum SANK 70779 (IFO 12535) . Yeast includes 
Aureobacidium pullurans SANK 10877 (ATCC 15232), Candida albicans SANK 
50169 (IFO 0683), Pichia farinosa SANK 58062 (LAM 4303), Pichia terricola 
SANK 51684 (FERM 8001), Rhodotorula minuta SANK 50871 (IFO 0932), and 
Saccharomyces cerevisiae SANK 50161 (IAM 4512) . fungi includes Aspergillus 
niger SANK 13658 (ATCC 9142) Gliocladium roseum SANK 10560 (FERM 8259), 
and Humicola asteroidea SANK 14981 (FERM 8260) . 

Enzyme may be microorganism origin or animal or plant cell origins, 
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n * £ 7C L ft %M6) <>: Ltcn^T-y^ftti 
c UJ: 0 ft «j m n * o 

*¥ZWVCX^>X&btLZ><t<&VDk* Scheme 2 K 



OH 



, Sph 



1) tBuCCHj), SIC1 03i-h 

J-'r-f ^ V 

CH 5 I i, 2> nBuLi 1 

o^ n t^ 3)(p hS ) 2 <r*rz\ 

^^OOH 5 ^-^OOHj 



(7) 



t) OAN 



(8) 



2) OF 3 00 2 H 



081+ OH 

o o 



SR 
C0 2 H 



(9) 



Scheme 2 



CO 
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H & $ # It 85 00 L -C, «S4%RI5JCfr^tii a 
ft ^ L < it b fi»c J: 0 i - 4 BM, # £ ft ft 

V> t It 2 - 2 4B$ HQ R J5 5 * 2> o ^Ofal, TLC^X 

if »C I 0 ft 4^ 0) O ^ (2) ^ to SC A 51 8S "f 

6 0 id^f^M^, ia^/x@^> w x. « ft ia * ^ 
* ^& o m % «g « -e * 6 ft ^ 4fe to tt # n bs 5 3 

-f to *> Scheme 1 IC fig O T f t ^ % (3) <b 4 I m 

X (0 i'^U^) 



R 2 CHO 



(3) 



h 2 nrV 



MgrS0 4 



r' 



0 

y-R 2 NaBH 4 

GH 5 p : 

0 B 
(5) 



OH 

CH 5 J_ NR 3 
0 



(I) 



(6) 



Scheme 1 



f i/ y O f t 7 x ^ 7u ft * -t * i: i t « (8) ifi m 

Fukuyama ( J. Am. Chera.Soc. J_02 2122 (1980) ) <D ^ ft 
ft ft O t K?^ L f# 53 BS 6 0 - 1 9 7 6 3 (O ?5 

X 0 it&VDM&m btl* o f t 4fcl (9) ^ b * 
A,^<-<^Afla-s^< ^ftit#^B8 59-46265# 

&o'<BF08&a 59-51286 ^rc^^n-ci^o 

ii* -f 6 o 
Hffi ^) i 

(3S t 4S)-1-( 4 - > h^7l ^ /u ) — 
3-C(lR)-1-E Ko^-yx^yu)-4-x 

OH . 

^^OOHj 

d/-3. 4-h7^^-1-( 4 - > h ^ y 7 



— 4 - x^^yu - 2 — 7 + y S y ( 6 0 ^ ) & 
Pichia farinosa SANK 5 8 0 6 2 ( I AM 4 3 03 ) £ ft frC B 

tft«if^"CjUilbtt||C>il5a4i»* (76 

^o^^-jt-v / /g^isx^A.= i/i > u.v ^ ^ r 
teffl, af = 0.32 ) ic j: o f»M-r * t S «Mfc£-% 

21 ^^ft,h/; 0 

C<0£ 4 * -13 5* ( 0= 1 , CHc4 3 ) 

NMR ( CDc4 5 ) , J P pra : 1. 2 7 ( 3 H , d , J = 8 Hz ) , 
2-55(lH,d,J = 2Bz), 3.38(lH.dd.J = 2&t>*4 
Hz ) , 3. 7 5 ( 3 H . s ) , 4. 1 - 4. 5 ( 1 H , m ) . 4. 6 0 ( 1 H , 
t,J = 28z), 6.75 - 7.6 0 ( 4 H , A 2 B 2 gJ) 

^ m m 2 

( 3R , 4R ) -1 - ( 4 - > + 7 x a a*) 

— 3 — C ( 1 R) — fa K p =fr x ^ ) — 4 — x 

— >v — 2 — 7 -V =f- y S y 




5BIBIB361-280295 (7) 

d4 — 3. 4 — Y 7 y a — 1 — ( 4 — / Y *r '/ y 
* - A, ) - 3a- [ (IS*) - 1 - Tth + ->xfyu] 
-4— x f s ^ - 2 - T -tf t i> y y (60 V) £r 

1 3 a* c, n o 

Rf = 0.32 ( V ^ d t //^S^f ^=1/1) 

mp 95-105° 

NMR ( CDc*j ) <5ppm : 1. 3 7 ( 3 H . d , J = 6 Hz) , 
2.5 5 ( 1 H , d , J = 2Hz) . 140 ( I H , dd , J = 2 , 4 Hz) , 
3.7 5 ( 3 H , s ) , 3.9-4.4 ( 1 H , m) , 4. 4 5 ( 1 H , t , J 
= 2Hz) , 6.75-7.8 ( 4 H , A 2 B 2 ) 

3 

( 33 , 43 ) - 1 - ( 4 - > h * <y 7 x - a, ) 

-3-CQR)-1 - fa K ° # x f a ] ^. 4 - 
— T ■« y y 



OH 




4 - h 7 X ^ - 1 - ( 4 — > h * ^ 7 
x ^ ^ ) -3a-C(lR*)-l s v ;/ >f a,* * y 

(120»V) & Aspergillus niger SANK 1 3658 (ATOO 
9M2) tfj^K: A&^C J: 0 28lCf 48K?P^lii 5 % 

ffi £ # O 0 8*p ) >7 »j fc^yufc/S^o-r h 7 
? 7 -f - ( y a ^ * -jf ^ X g£ $ x a, = 1/1) 

C<0£ 4 " -8 7? (0=1 , CHe* 3 ) 

nmr ^ a ^tj i -cm# *x tz it & m <o -t n £, — 

^ L /Co 



d^ — 3. 4 — h7>'^— 1— ( 4 — > h + 7 
x^yu ) - 3a— C ( 1R*) 

x^yu 3 - 4 - x ^ ^ ^ — 2 — 7 M f- y S y 
(5 00fly) Bacillus subtilis SANK 76 7 5 9 ( IAM 
1069)£#K:A&K:.t 02Bt -C24^fy)St «5ig 

? 7 7 * - ( > * a-.#1f^/S^®x^yu = 

1/1 ) k x o ft u -r * t § H ft ^ % 1 4 8 ah* 

C O " -200* ( 0 = 1, CHc/ 5 ) 
mp 133" 

nmr \%nmm * ■c^b*it{b#to-tn t- 

(33,43) - 1 - ( 4 - / h^^7x^^) 
~3-C(lR)-fa Kp*VX^aQ - 4 - x <J- 
- » - 2 ~ 7 * + y / y 



—621 — 



^ & #J 5. 

( 3R , <R)-1>( U^7x^^) 
=• As — 2 — 7 S s 




d<-3.4-|*?y*-1 — ( 4 - > f * V 7 
x = A* ) — 3ct-C ( 1 a * J — 1- ^ y / ^ 
x ^ ^ - 4 - x?-,=. A" — 2 - T-tf^-y 
/ C 128 ■? ) * Bacillus subtilis SANK 7 6 5 6 9 
( IAM 1 06 9 ) i#K AftKJ: 9 2B tf 36 
«H6M«*|4o JS*te*Bee**?*A*ratiiL 

-c^e?n^ffi^j!ft^( 2 1 9 ) * y a ? * m 

t> ft h n fc o :<o^<o^i-f /uK J: OS^fi 

C a + i r0 ° C C=1 , 0H0J 5 ) 



ftBIBS 61-280295 (8) 

mp 128 p 

^mn 6. 

-3-C(lR)-1-tKod^.yx^A^)-4 
- x ^ a. - 2 T -t ^- y y v 




d£ - 3. 4 — h y y ^ — 1 - ( 4 — > h # 
X 7^ ) - 3a - ( ( 1R* ) - | - -< / >f a* 

y ^ ( 80 ) Bacillus subtilis SANK 76759 
tftKA&:K£t) 28 t-C48l5l«HS£5J&#-t 

£ at ( 164 -p ) ^r-y ij Q ^ h / 

7 7 <i ~ ( C/ ^ a <^*^y / = 1/1 , 

uv 7 ^ 7 ^ [ii , Ri = a.22)K:j:9f3£!-t*<!:@ 
&)<t&VD io ^d'^ibtito 

C<0£ 5 ° -19.5° ( 0 = 1 , OH0/ 5 ) 



NMR (CDC/ 5 ) dppm : 1.24 ( 3H. d, J = 6Hz ), 
Z39 ( 1H, d, J = 2Hz ) , 122 ( 1H, dd, 
J = 2, 5Hz ), 3.70 ( 3H, S ), 3.9-4.4 
C 1H, m ) , 3.95 ( 1H, d, J = 15Hz ) , 
4.59 C 1H, d, J = 15Hz ) , 6.7 0 - 7.2 5 ( 4H , 
A 2 B 2 M ) 

n 7. 

( 38 , 43 ) - 1 - ( 4 - >h^^^sy-^>u) 
-3-C ( 1R ) - 1 - E Kp*^x?-aO-4 

- x ^ a* - 2 - r-tr^^y v 




d/-3, 4 — h 7 x^-i— ( 4— > h^P^ 
-4 y ) - 3c - ( ( IB*) — 1 - * a, ? ju * 

+ '/ I f ^ ] - 4 — i > - 2 — 7 -t£ <f- * S 

's ( 188 ) Pichia farinosa SANK 5 80 6 2 
( IAM 4 30 3 ) t # K B m K X 0 28 t f 48 



ttHt)Hii4^«:( 1 7 9 ■* ) * ■] * y a* 
fll Ji5 ^ ° ^ h ^ 7 7 >f — ( -y^a^^ty/St 
«x^A*==i/i)icj:0fl!r«-?-;5>£ gfftrt;^ 

4to 13 ■? a*> f§ p> n y c o 

CaD 2 jJ° -8° ( 0=1 , CHC/j ) 

NMB H fi ffi ft 6 X-Wbtltzit&VDCDZtlt- 

SSffi tfl 8. 

( 33 , 48 ) - 1 - ( 4 - > h * y 7 x ^ ^ ) 

- 3 - C C IB ) - 1 - t: K° »^xf )- 4 

-X ^ - A* - 2 - 7 M y S x 




d|-3. 4 — h^^^x — 1~( 4 — > h + $/ 7 
x ^ a> ) - 3 a - C ( 1 ) - 1 - * a* 5 A* * * 
•y X A* } - 4 - x = a- - 2 — 7 4t f- / y 
( 38 «P ) % Pichia fariuosa SANK 58 0 62 ( I AM 

4303 ) t ft K b m k x o 28 t -c 4 8 9* iw m t 



* k E ft i t * %B 5 » «b tl tZ 0 

C«3d° -120° ( C=0.5, OHO ^ 3 ) 

nmr w H ft #J 1 TZ%hlrLtzit%%i<Oi:ixk — 
St I to 

xitn 9.. 

( 3S , 48 ) - 1 - ( 4 -> h C/ *< X y a, ) 

- 3 - C ( IB ) - 1 - K a # x f ] - 

4 - If s/^ - 2 - 7 -t! f -7 / v 



OH 




- 3. 4 - ^ 7 X ^ - 1 - ( 4-/ h*v'-< 
^ ) - 3« - ( C 1R* ) - t -7 * h + 7x 

f a* ] - 4 - x ^ — a* — 2— T-tff^y x (31 
*P ) ^ Pichia farinosa SANK 5 8 0 8 2 ( I AM 4 3 03 ) 
£f£iCA«fcfcJ:9 2Btt-4BB¥rj)JS*-fa o Jg 
* ft * ftj tf] 6 t^^JCjQlt^, i I Wit^fel 
4 «* W P> iX fc . 
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nmr \t & ft m 6 ti»e>nteft*%o*iii- 

H J& 10. 

(33, <3 ) - I - ( ^ - > f^y7X-/u) 
-3 — C ( IB ) - 1 - t Ka^VX^-yu] — 4 
-7x^yu^-^x^- = A^ — 2 — T f- -s / y 




d/-3,4-h 7 ^^-1-( 4 - > h * f 7 

x, * ^ ) - 3a - [ ( IB*) - 1 1 '/ / < ^ 

* x a- 3 — 4 — 7 x — a^^x^^a- — 2 
- T -tf v> / y ( 110 ) & Baci 1 I us sub t i 1 is 
SANK 76759 ( I AM 1069 ) k ft K * & K £ 0 
2 8 * X* 3 B Taj J§ »__"f 6 0 «lfitt^^fi?xf ^ 
•C»lUL"t§l?n?)ffl4«t<* ( 1 3 S * ) * ^ 9 
iifA'W.m?*-* Y 7 ? 7 <i - ( -y ^ a ^ ^ t 

y/g^^xt ^ = i/i , Rf^as ) k x o n m 

~T % k B f fc «S 22 ft b title 



C<t] 2 D 4 ° -123° ( C=1, CHC*j ) 

NMR (ODC/3) «5p P m • 1-3 5 ( 3H, d, J = 6Hz), 
- 2.25 ( 1H, s ), 3.41 ( 1H, dd . J = 6, 
15 HZ ), 3.71 ( 3H, s ), 4.28 ( 1H,q, 
J = 6Hz ) f 4.75 ( 1H, d, J = 2.5Hz ) , 
6.6 - 7.6 C 9H, m ) 

%nm 11. 

( 3s , 4s ) - 1 - ( 4 - > h * y y v> ^ ) 

- 3 C ( IR ) - 1 - t K a * x f ^ ) - < 
-7x^^7-^x7-^=.^- 2 — T f- y y y 




di - 3. 4 - h 7 y - 1 - ( 4 - > Y * y 

-;y.y^) - 3a - [ ( ir* ) - 1 - v y < 

160 Bacillus 
Subtilis SANK 76759 ( I AM 1069 ) k ft K 1 B 
*S £ K 1 % O * A* 3 - * & »D U *C & b A & *C 



j: o 2 8 r -c 4 b u « « -f * o n m m * & m * 

f^-ejftffiLtiPjti^i^Mfr ( 92 ) * 
■y "J ^ y ^f® ^ o b / 7 7 - ( y ? a ^ 

x/^iaxf ^ = 1/1 , uv 7 x 7* & tfj , 
Rf*0.4 ) K X <) 191*1+* k B toil** M * & 

» e> ix fc o 

C0 2 D 4 ° -54 3 ( 0=1 , CHO* 5 ) 

NMR (OD0^ 3 ) « ppm : 1.2B ( 3H, d, J = 6. 5 

Hz ) , - 14 ( 1H, S ) t 3.71 ( 3H, S ) , 
3.30 ( 1H, dd, J = 4, 2Hz ) , 4.07 ( 1H f 
d, J = 15Hz ) t 4.60 ( 1H, d, J = 15Hz ), 
4. 0 - 4.3 ( 1H, m ) , 4.2 8 ( 1H f d # 
J = 2Hz ) , 6.7 - 7.5 ( 9H, m ) 

m mm i z 

( 3R , 4R ) - 1 - T 'J ^ - 3 - C ( 1 8 )- 
A--2-7^f-^yy 
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C C 1 R* ) - 1 lyr/'fiu***'**'*') - 

4 - 7 xz^f ^if - /^ - 2 - T -tf ^ -y y y 
( S20 ) Bacillus subtilis SANK 7 6 7 5 9 
( I AM 1 0 69 ) t ft K * & K X 0 2 8 r "C 3 S M 
* * -r * . «#**»«*t^1?»ffltt»f> 
ft * JS£flt# ( 2 50 * ) v U # ^ a,» ft ^ ° 

Y 7 5 7 4 - ( ♦y^a-'v^lfy/Sfc&x^A' 

= 1/1, B f ^o.4)fcJ:Offl»|-f^t B ttMfc * 
« ^3 ^ ft <b n „ 

Cfl] 2 D 4 ° -3° ( 0=1 , OHOJ 5 ) 

NMR (ODO/5) ^ ppm : 1-29 ( 3H, d, J=6Hx) f 
3.31 ( 1H, dd, J = 2.5, 5 Hz ) , 14-4.4 
( 2H, m ) , 4.47 ( 1H, d, J = 2.5Hz ) , 
4,9 — 10 ( 4H, m ) , 7.1-7.5 ( 5H, m ) 

13. 

( 3a , 4B ) - 1 g y y n k U a^ - 3 - 

C ( IB') - t K° » ^ ] - < - x = 



?5BaB2 61-280295 (10) 




di - 3,4-h ? y * — 1 - X y fc K ') A> 

— 3ct — C ( ia*) lyy-fA^^^c/x^A^] 

_ 4 - x ^ = >v - 2 - T -t' f •/ y y C 90 ) 

^ Bacillus subtilis SANK 76 7 5 9 ( I AM 1 0 6 9 ) 

-(y*^B^*-^y/ft«*^^=t/1 f Rf 
=^0.3 5 )tcJ:0fW^-r^)«i: g ffMb & 9. 4 «y d> 

Ca] D +2.8° ( 0=0.94, OHO* 5 ) 

nmr it # s% 6 t-^p>nfc<k^^o^rixt- 

^ ft * J 1 4. 

( 38, 4 3 ) - 1 s y y t K U a^ — 3 - 

C ( 13 ) - fc Ko*f**"*0 — 4 -xf 




d< - n - F 7 - 1 - y * ki K U a/ 
- 3« - C C 1R* )-i--<y> r 'fA.^4>-v/ x 
^A>]-4-x^^A^T-tr^yyy( 40 ) 

Bacillus subtilis SANK 76759 ( I AM 1069 ) 
M 13 <t [*] K & 1" * tl^ft^^ 10 -9i'^ 
-52° ( 0=1 , OHO/ 5 ) 

nmr \x 0 1% m s -c ft e> tt s* ft ^ o % n 
& - % u fc 0 

*ffi*J 15. 

( 38 , 48 ) - 1 - y y t V U a- - 3 - 
C ( 1R)-fc K a * y 1 f a> ] - 4— 7X = A^ 
T^x ^- = ^ - 2 - T-e f s S y 




Ph 



dJ-3,4-hyy;*-1 - x * fc K V A' - 

3«-C ( t R* ) - 1 syyM A^ + yx^AO 

- 4 -7. x = a-^-^-x^ = ^- 2 — T -tf -x y 

y(iio*)*XM«MSJ:nttfc**. & ® 

■f * t § ay it & %o e. 5 n ** » e> * o 

Ca3 D -13° ( 0=0.65, OHO/3 ) 
NMR (ODO/ 5 ) J ppm : 1.28 ( 3H, d, J = 6Hz), 
— 18 ( 1H, 8 ) , 3.35 ( IH, dd , J = 3, 
5 Hz ) f 4. 2 ( 1H, xn ) , 4.34 ( 1H, d, 
J = 3Hz ) , 6.0 4 ( 1H, s ) , 7.2-7.4 
( 1 5H, m ) 
9£3S#] 16. 

3,4-h^y^-1-(4-> h # »y 7 x = 
A" ) — 3ct — ( 1 — t K o + V 1 f ^ ) - 4 — 
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OH 




x - /u ) - 3a - ( 1 - -< y / 4 yu * * V x 

y 50 ■? * Bacillus subtilis SANK 7 6 7 5 9 ( IAM 
1069 ) t ft K A m K X 0 36 ft M & t 5 *S * i" 

ft ( so * ) * ♦y'j;fr* J ^»Ja^ D ^r^ 

^ 7 ^ ~ ( a^^i^^/B^^^^^ = 1/5, 

R f * 0. 1 , uv ? y7*ltJ)»cj: 9ffi«t*c* 
^fgit/xl«ft#»5 ft b ix fc o 
^ ffl 17- 

3, 4 - h 7 > - 1 ~ ( * - > h * ^ 7 x ^ 
^ ) - 3a - ( 1 — t Kp^'>x^-/Q — 4- 
~C v .y yu^-^-y^A^^^ / <f A- - 2 - T -tf ^ 

v y y 



filHBg 61-280295 (11) 



OH 




7 x ^ yu ) - 3a - C 1 

/v) - 4 - ft A* * -y / <r a, - i — y f- y y 

Kt**K*o-Cfl[|5, ^flg-ffci^^^x 

^^90 «F^{lbil?>o c <D it %3 9 0 
Bacillus subtilis SANK 7 67 5 9 £ f# tC A & K X 

^ h ^ 7 7 4 - ( -yfa^^y-y/frt&x.fA' 

= i/i , R f ^o.5, uv 7 xrgttli )K J: Offl« 
■f * £ * ^ S ft S it & % 20^ ^^bKfco 

mmn is. 

3,4-h7^^-1 ~ ( 4 - > h =fr »x 7 X - 
yv ) - 3a — ( i— t K a t * f ^ ) - < - 



7 x — ^- it 17 As rt — A* / ^~ As — 2 — T f -y 

y y 




d/ - l < - ^7 */^ - I - ( 4 — / h * V 
7 i r ^ ) - 3a - ( 1 ; y / < A' ^ * x 

2 — ~T M f *y J y 20 Bacillus subtilis 

SANK 76759 t ft K K & K X. 0 36 * 1" 6 o 

^*fcfc#l&x^yui&ti5L^#e>n6*a£S*# 

( i/^ B-s + f//ft*lf = 1/1 , Rf - 

0.4, uv 7 ^/^m) JtJ: Oft«lt^ tTt^fe 

& ft s as it # « 5 d> it p> n 0 
* #J is. 

( 33 , 49 )-1-( 4-j<h*^7X~AO 
- 3 - C (1R)-1-fcKa*C/x*-yv)- 
4 — x^^yu - 2 — T -V *f- \y S y 



OH 




T ; y T y 7 - ( N - Acylaminoacid 
amine-hydrolase BO 15.1.1 4 ) 500 5/ia,/«* 

O t£ it =» - a, h * ^ tr M if 7k 4 fc « V 

fl* ( PH 7.0 ) 50 iC d» -f o C n ¥C d/ - 3, 4 
- h y y ^ ~ 1 - ( 4 - > h#V7X^yu)- 

3a - C C IB* ) - T * h # '/ X f ^/ ) - 4 - 
x f - /u - 2 - T -tf -y / y 49 "9% 0-05 % <0 

Triton 100 t ± K 1m A. % o Z <D i& Wl* 30 t 
"C 2 B IW tt » -f 6 . EJ5**fi*tf**'j'"C3*ttJ 

-V*>t&toit%mn * & & h ti c 

C«]"° -40" C 0=1 , OHO/ 5 ) 

nmr tt *| ft n 1 •CWbixfc^'&teO^ixi — 
St L /: o 
f^ifi^ 20. 

( 3s , 4 s )-t-( 4 - > h ^ y y jl = as) 



- 3 — C ( 1 a } - 1 - t K o ^ •/ x f /u ] - 
4 - xf i^ - 2 - T ^ J y 



OH 




^^ffitJRCx^f ( Oarboxyl ic- 

ester hydrolase EC 3.1. 1. 1 ) 5 0 0 # ft £ 0. 1 M 

■J & & ft « ( ph r. o ) k m a* u , c n ic di - 

3, 4-b7>-^-1-( 4 - > h * f 7 X ^ A- ) 
- 3a - [ ( IB* ) - i - 7 -t h * x f ^ ) 

, 0^117* h ^ * flD £ T * h x O 5 % 7* & 

ff t -f * o uO^t^r 35 ti: i BM Ht # i" 6 • 
£ * $s #j 1 ifflftfc&iii-fcigtfMb^ 

12 "F ft* ft P> ix fc e 

C « D d ^ -85° ( 0=1 , 0H0/ 5 ) 

NMB |i ^ ft #J 1 l:&btiiz.it&VB<0%ti.t — 



nifflesei-280235 (12) 

i. 

d< - 1 - 7 ') >u- 3~T*xA<- 4 — x r 
- A, _ 2 — T * : ^ ~y J y 




7 n s< A, * A, T ^ X t K 1 7 ^ {fc / ^ 
y 2 Q mi K m # U , 0.8J./O7IJ ^7^ ^ S[f 
*S*«/«^^*-y!>A4F%»DX.» 20 t, 20 
9* M tit # o 5i8ft, 6 tt *C -f 5 / - A- 1. 5 6 f 

* flO X_ X , g £ # ffl » T - 2 0 *C t L „ o^t-/ 

* X 1.76 ^^P3®^-C^0^_^) o 

ft 1.5 B? M * -C £ @ K * 20 *c K -t * o £ 
ift * 7k ift L . ^Tkl^^^^^^A^tKi*, 

* ft, fit * f 'J * y A- 7 f * h • ^ a 

= 0. 4 22 CO g W it 6 9 \m * *4 fz o 

Bp 9 5 - 1 0 5°/ 0-0 3 « Hg ( flfi ft ft ) 
NMR (ODOij) a : 128 ( 3H, s ) f 2.5 6 
( 1H, d, J = 2Hz ) , 2.3 - 4.3 ( 2H ) , 



4.2 4 C tH, d, J=2Hz ) , 4.5 4 ( 1H, t, 
J = 2Hz ) , 4.95 — 6-1 5 ( 3H, m ) 
IR C Liq . ) Of" 1 : 1760, 17 12, 2110 

&nm 1 

d/ - 1 v v \l 3— T**-*'- 

a - * f- - A* - 2-T-tf^-yy y 

o 

Ph 

ro^/v^^T^xt K 1 9 * f& 7k ~* s y 
20 i^gib, 2.82 f (O^'/ixt K.ij^7i 
y&CXfc7kffitf-»* r *i'*A 2 f * 0a 2 0 # 

it / x U y 30 nt K m m L . 1.5 7 ? *) 4 t * */ 
- ^* do A a H « T -20 *C K # &J -f * 0 
Ol>t' 1. 7 6 t/ <0 V x x X - 20° ' 10 t t* ]&Q 

A.. 0o<9&EJ5tta%i5e&-f&(fti.s 
B?fW ) o 20 i^O«fb> tu^uo^, &J5?ff 



h ? a y ? ? y ^ ( >-^a-.^-r^ :fi^^ 

3. 2 /iill^Hfc. 

R f = 0. 3 5 ( •y^a-.^-T^ :g^^x^/ix = 

2 : i ) 

NMR (ODO/j) 3 : Z21 ( 3H t S ) , 2.3 2 

( 1H, d, J = 2H2 ) , 4.22 ( 1H, J = 2HZ ) , 
4.4 5 C 1H, t, J = 2H2 ) , 5.8 6 ( 1H, S ) , 
7.28 ( 10H, s ) 

IR CLiq.) cw- 1 : 2120, 1760, 1720 
3. 

d£~3,4 - h ? y * - t ~ 7 ') ^ - 3a- 
( 1 - b o^^x^-^) - - 2 

— T -tf ^- y v 



OH 




di — 1 — T U A" — 3 — T -t 7- ^ — 4 — x 
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-yu_2 - T -tf y / y 400 * > ^ y - a* 5 
tffcigftSL, ?K^T 86 NaBH 4 *r o < 0 7ja 

* , rafiKt 20 »H».ff*Rl«if ^% tin 

ft *g & 7k * flo £ , W«J8**ifc3ig % ^TfcMgso* 
frt-t:£;&&?g&g^ 0 » e> H * » S 4r 'i * ^' 

y : ® x a- = 1 : 1, *i = M & )K £ 0 
§ ft ffc ^ 3 0 0 Vi'^bhfco 

NMR (CDO/j) <J I 1.2 5 ( 1.25H, d, J=6.5 ) , 
1.29 ( 1.75H, d, J = 8.SHi ), 2.45 ( 1H, 
m ) , 3.0 - 3.8 ( 4H, m ) , 3. 8 - 4.3 
f 3H, m ) t tl ( 3H, m ) , 
NMR 01.25 t \>29 (O y f + A* <D )£ i>* b a*/ 
3 * = 1 / 1. 4 tfcir H^bi^^iOto 

NaBH* <0 ft 0 ft K - u ^ h 7 

# ^ #J 4. 

C 1 s y y -f ^ t * -y x f ) — 4 — x ^- - 

A, - 2-T -fef-yyy 



OCOPh 

ch 5 pT 

^j^fi 3 Ki 9 »/; s* : r* * u : 1 <0 ifi 
^%OT/u3- 800 vi: 20 i/O ^ETjcxh 

7t F ° 7 7 > K: g i U h Ij 7 I - A/ * ^ 7 

•f y 2.34 ? & O* * JL # $ 1 rHoi4« C O m 
ft K m fi *c X T / y i3 a* ^ a? -y x a, 933 ■* 
*r 7jo * , tot i 3 0 £ M ft 0 eteGS*^*'* 
»o * tK ft 2 in , Mgso, k -t mt&% zvt 

f y y 13 a* 7 f M f ^ 7 7 -f - ( y 
^ o^ + t y : ft^xf a, = 5 : 1 ) J: 9 Iff 

« 1* * £ @99<b^% air ■» & ft ib n o 

NMR (ODO/ 5 ) d : 1.50 ( 1.2SH, d, J = 6-5Hz) f 
1.5 4 ( 1.75H, d, J = 6.5Hz ) , 154 ( 1H ) , 
3.3-3-8 ( 3H, m) p 3. 9 - 4. 4 ( 3H , m ) , 
4.9 — 6.1 ( 3H, m ) , 7.2 - 7.6 ( 3H, m), 
7.8 — 8.1 ( 2H, fi» ) 
NMR (O 1. 50 t \.SA<D'S?'tA><Oytfrb R*/S * 
= 1/1.4 X' Z> Z> £ M^P?^i/xoto 



& at m 5. 

d J - 3. <-h7'^-1 - 7')^-3a- 



C ( 


1R*) = y y 4 a. * * 


v/X^-A-3-4 — 7 


X SB. 


A^^pj-X^- — A' - 2 — 


T -tf -y y y a £ & 


d/ - 


- i 4 - i- 7 y ^ - i - 


- T »i A* - 3 a - 


c c 


18* ) - -i y / -f ^ * 


^-yx^AO-4- 


7 X 


= A^^*d-X^ — A' — 2 


- T -tr ^ y y y 



OCOPh 
CH 5 P| 



SPh 



CHj 

PhCOO 



,SPh 



^ + tyfA-y'y?D , y 626 «f^fh7t K 
O77yio«/K:@pu, 7KrtrTn-7*^A,u 

f + t y A ( 1.B2m*A*/«f) 2- 4 

flD * * o tOt V 30 fl> ISI tt I* - 7 8 t £J 

a- # ( R*, 3* <0 * 3" 9 ) 917 10 wt 7- Y 7 

fc Kti 7 ? yjgtifJD^, H K: -78 t^c-C— 
ftfl ASH* T £ o Ol't', J. Am. Chem. soc, 99, 
4405 (1977) <0/ji£-C<£fi£L/c 7 x = A* -< :/ -fcf 



yf^^yu** - h ( 03SO 2 0 ) 9 7 2 *P O 1 0 
ii7^h?tKo7? X»jjltJDA.So -78 -c 

-c — ^ fist t* . x ^ a. ^ ?j D ^ o *r <k 
r^^!? ATjct^o^io e^^x^A-Ki'rftm 

ttS tt 4r ft » * "C 7k MgS0 4 Kl"C 

y 7 7 4 - ( *y^ o-v^-^x : g^^xf ^ = 
10 : i )Vci:0fP5iluawOR ),t ^5 20 «»ib-j: 
c/ 3 * 2 0 0 A» n tC o 

b* ft: : fi # 5S , a f = o. 2 3 ( tg ft > *• u y ) 

NMR (0DC^ 5 ) 5 I 1.52 ( CH 5 , d, J = 6.5H2 ) , 
3.S4 ( 1H, d, 4, J = 6.5, ZSHz ), 3.6 — 
4.4 ( 2H, m ) , 4.51 ( 1H. d, J = 2.5Hz ) p 
5.0 - 6.0 ( 4H, m ) f 7.1 - 7.6 ( 8H V m ) , 
7.9 - 8.2 ( 2H, m ) 

IR ( Liquid ) cw" 1 : 1 7 6 0 . 1 7 20 

3* # : mp 70 - 1 t R f = 0.3 1 ( & it > 

V 

NMR (ODC4 5 ) b : 1.55 ( CH 5 , d, J = 6.5Hz ) f 
3.3 — 4.1 ( 3H, m), 4.29 ( 1H, d, J = 
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2. 5 Hz ) , 4.9 - 61 ( 4H. m ) , 7.1 - 7.6 
( BH f m ) f 7.9 ~ 8.2 ( 2H, m ) 
IR (Nujol ) ca~ 1 1 1 7 6 0 , 1 7 2 0 

d/ — 3. 4 - h 7x^-1 : x y t K ] ) * 

- 3a - [ (13*) - 1- fcK***'**'*') — 
4 - x f - A/ - 2 — T -fe* ^ X / x 



CH 5 

5k 



HO 



Nvy Ph 



Y 

ph 

£;3f#]2<Od/-1 * x y t K 'J - 3 - 

7 *L J- As — 4— X*-S/U_2 - 7 * <J- V S ~S 

i.nt30riO/^-*fcS»U -20 r 

t NaBHj 250 •y^TXlD^l^flaK-C 5 # ftfi & o 
ttJfiia#2fcO : tt«**'*'*:flD;t, £ fi£ 

if AilU, Tkft&x Mgso 4 jc-ck^o ® m& 
£ & , -y i) f a- 7 -y y f a ^* t f 7 7 4 - 
( '/^ D^^fy/ftisf /u = 1/1 ) J: 9 



?IBaegGl-280295 (14) 
tf) it & to 6 o o •fi'^.fti ItHibKfco 

mp 10 5° 

NMR (CDC/ 5 ) 0 : 1.29 ( 3H, d, J = 6Hz ) , 
2.32 ( IH, d, J=15Hz ), 3.26 ( 1H, dd , 
J = 5, 2.5Hz ) , 3.89 ( 1H, t, J = 2.5Hz ) , 
3.8-42 (lH,m). 5. 9 3 ( 1 H . s ) , 
7.1 - 7.4 ( 1 OH, m ) 

dj — 3.4 - ^7^^.-1 i S y t K ') A' 

-3<x-C ( IB* ) - T -t h * x ^ A- ] - * 



-If 


— A' 


- 2 


- T -b? ^ v> y y i* X (S - 3. 4 






- 1 


-^y y k n ^ - J« - [ ( 


IS* ) 


— 1 


— T 


-t M I f ^ ) - 4 - xf- 


/u - 2 


- T 




'X y y 



OCOOH 5 

Ph 



OH 5 

OHjOOO 3* \ 

o^V Ph 
Ph 



- ^ # 1 ? * t: »j x x 5 ^ r v m 7K fit & 5 K 

* , # ^ ® * , avfflfB^azKfctrtt^*. # 
m^^o nm* * $ * * * ? * * y * ° h ? 

77^(-(Jgfb>f v/:»i«it^=40 :i) 
J: 0tt«t^lWO s* # 4 00 * * J: r* 

* 25 0 mg & % h H /C 0 
S* : mp 123°, 

R f = o.64 (fflfkyti/yiftdjst^sao 
: i ) 

NMR (ODO^j) d : 1.35 ( 3H, d, J = 6Hz ) t 
1.88 ( CH 5 . s ) , 140 ( IH, d, J = 2HC ) , 
340 ( 1H, t, J = 2. 5 Hz ), 3.74 ( 1H, t, 
J = 2.5HZ ) , 5.13 ( 1H r dq, J = 6.5, 3Hz ) , 
5.92 ( IH, s ) , 7. 28 ( 1 0 H , s ) 

IR (Nujol ) as"" 1 I 1 7 70 , 1 73 5 , 1 8 00 

R* # : f& 

R f = o.4s C mit > f w y : eiFeg x ^ a- = 20 : 1) 

NMR (ODO/ 5 ) d I 1.30 ( 3H, d, J = 6Hz ) f 



1.92 C 3H, s ) , 2.38 ( IH, d, J = 2Hz ) , 
3.36 ( IH, dd, J = 2. 5. 5.5Hz ) , 4.0 1 ( IH, 
t, J=2HZ ) , 5.14 ( IH, q, J = 5.5Hz ) , 
£92 ( IH, S ) , 7.28 ( 1 OH, s ) 
IR (Liq. ) car" 1 : 1 770 , 1 74 0 

0 m m e. 

d/-3. 4 - Y 7 y * - \ ' y y K 'J > 

- 3a - [ ( 1B* )-i. ; y / -i * * * *s J- 

t ] - 4 - x ^ — — 2 — T -t" & J y X 

O'dl - 3,4 - Y ? y * — 1 — ~< y y \l K ') ^ 

- 3a - [ ( is* ) - 1 - ^xV^^^-^-yx 
^aO - 4 — x — a- - 2 — T f- y y >y 




6 -C ^ *1 592 ■70T/u = -A^^ ( R* 
9 ^ JCg» t , US f O h Ij 7 X r: ^ rt; ^ 7 -1 
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s 4 4 0 «POfr&#<«*fln;t6o 

£ 0) & Wi K ft t% T T y ' & u f * y t& * T a> 
4 1 r ■? to k. , *i^»)%MOf 

^ 7 t* F ; o •» t 1 ^ 7 7 - ( 7 ; o ^ * t 
S W O R* * 3 4 8 * *J Jt O* 3* * 1 t 7 * |§ h tl 
R* : mp 111° 

NMR (ODO/ 5 ) d : 1.45 ( 3H, d t J = 6Hz ) , 
2.40 ( 1H, d, J = 2Hz ) , 3.55 ( 1H. dd , 
J = 2.5 R V 6Hz ) , 4.15 ( 1H, t, J = 2Hz ), 
5.4 1 ( 1H, q, J = 6Hz ), 5. 9 4 ( 1 H , 5 ) , 
7.1 - 7.5 ( 13H. m ) , 7.7 - 7.9 5 ( 2H, 
m ) 

s* <£ : rts # m 

NMR (ODO^j) d : 1.50 ( 3H, d, J = 6Hz ) , 
138 ( 1H, d, J = 2Hz ) , 3.55 ( 1H, t, 
J = 2.5Hz ) , 186 ( 1H, t, J = l5Hz ) . 

W 8 -e^lKLtR* O x ✓ -f /u <fc 3 4 8 

-78 270 *0 yx.-s./u-i 

* A * * - h Jo £ , -78 tKtJO^ftf^^, 

S^xf ^o^tfiftT * - * a * i£ *r 2ra 
W /3 * * ft & Mg80 4 ic -C £ & o © « ffl 

-(.x^o-.#-yx:gtdSex^/»-=5 : i ) k 

NMR (0D0* 5 ) * ^ 1*6 C 3H, d, J = 6Hz ) f 
3.61 ( 1H, dd, J=2.5. 6Hz ) , 4.42 ( 1H, 
d f J = i5Hz ) , 5.50 ( 1H, q, J = 6Hz ) , 
6.0 6 ( 1H. s ) , 7.15 — 7.7 ( 13H, m ) , 
7. 8 - 8.0 ( 2H, m ) 

IR ( Liquid ) Of" 1 : 1 76 0 . 1 720 , 1 6 00 , 1 580 

^^^8t^f>*it3*'<y/'f a- ft; 86 «* * 

t S ft O S* 90 * & W h tLfco 
NMR (ODOi 5 ) 3 : 1.53 ( 3H, d, J = 6Hz ) , 
3.60 ( 1H, t, J=2.5Hz ) , 4.11 ( 1H, d, 
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5.4 4 ( 1 H, dq , J = 6 . 2. 5 Hz ) , 


5-9 0 C 1 H , 


s ) f 7.1 — 7. 5 ( 1 3H. m ) , 


7.7 - 7.9 6 


( 2H, m ) 




m m 9i a- 




- H - F 7 ^ - i - -< * 




-3a-C ( \VL*) - *< * -i * * * 


i f D 


— A — 7 — As^j-JLtJ-^As - 2 — 


T ■*? *^ > 


/ is i Cf* - 3. < - h 7 ^ - 1 - 


: * t 




^ V -f a * 




^ - A, - 2 


- T * ^ v> y x 




^ 4r It > f ^ V ? If *✓ a 2 2 si 7k -T h y 

t Kb 7 7 / 10 lagit, 0. 5 6 O n ± 7 
^-^U^^^^^r^x«i( 1.6 2 m^e ) * Jo 

A_ 30^fy57K^Tftfc^1-^ o -78'cfc^fcJL. 

J = 2-5Hz ), 5.54 ( IH, dq, J = 6. 5, 2.5 Hz), 
6. 03 ( 1 H, s ) , 7.1 - 7.6 ( 1 8H, m ) , 
7.8-8.1 ( 2H, m ) 
&*S9\ 10. 

d / — 3. 4 — h y y ^ — 1 : ^ y t K U — 



3a - C ( IR*) - 1 - T * h * -y .x aO - 4- 



7 


3-=^A*f-*x.<i-^A, - 2 - r -e f- & j y J: 




dl — 3.4 — Y 7 *s x — 1 s x y t K. U a* 




3a — C ( 13* ) ~1 - T «fe h^-Xif-A]- 


4 


-7x=^f *if-^-2-7ff / x 




^^i«J7 ~Z&btitin*ft*2»9*m^*X&i% 

W 9 t m tit K , to^-T^)i:g^cOR*^95 

mp 120° 

Rf = o.4i (mfb>^^^:s^^x^A-=2a:i) 
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NMR (CDO/ 5 ) 5 : 1.30 ( 3H, d, J = 6Hz ) , 
1.9 3 ( 3H, s ) , 3.3 9 ( IH, dd. J = 2. 5 , 
6Hz ) p 4.2 0 ( IH, d . J = 2. 5 Hz ) , 
5.16 ( 1H, q, J = 6Hz ), 5.97 ( IH, m ) , 
r.O - 7, 4 ( 1 5H, m ) 

**0J7X-flfeixfca*«;i4O**ffl\^X # 

110 * *t ft p> n & o 

R f = o.48 ( * <k y -y- ^ : gfe e£ * ^ ^ = 20 : t ) 

NMR (CDC* 5 ) * : 138 ( 3H, d, J=6Hz ), 
1.92 ( 3H, s ) , 145 ( IH. t, J = l5Hz ), 
3.99 ( 1H, d, J = Z5Hz ) , 5.15 ( IH. d ,q 
J = 6. 3Hz ) , 5.9J ( IH, s ) , 7.1-7.5 
( 15H, m J 



d/-3.4~h^x^-1-( 4 - > h * y 



7 


X .Si A* ) 


- 3a 


- C ( is* 


) - 


1 — T -t 


h 




y 


x ^ ] 


~ 4 - 


- i t s ^ - 


- 2 - 


- T -fc* v> 








J: O' d* - 


- 1 4 


- h 7 ^ ^ 


- 1 


- ( 4 - 




b 




V 7 x — 


/u ; - 


- 3a - [ ( 


1R* 


) - 1 " 


T 





NMR (CDCi 5 ) <5 : 1.42 ( 3H. d, J = 6.5Hz ), 
2.0 ( CH 5 . s ) , 2.55 ( IH, d, J = 2Hz ), 
3 5 7 ( IH, dd, J = 5, Z 5 Hz ), 3.7 6 C 3H, 
s ), 4.31 ( IH, t, J = 2. 5 Hz ) f 5.30 
( 1H, dq, J = 6.5, 5 Hz ) , 6. 7 - 7.6 ( 4H, 
A 2 B 2 S9 ) 

r* # : R f = o. 2 8 ( it > y -y ) 

NMR (CDC/j) i I 1.40 ( 3H, d, J = 6.5Hz ) , 
2.0 ( 3H, s ) , 155 C IH, d. J = 2Hz ) , 
3.45 C IH, dd, J = 6.5, 2Hz ), 3.76 ( 3H, 
s ) , 4.50 ( IH. t, J = 2HZ ) , 5.27 ( 1H, 
q, J = 6.5Hz ) , 6.7 - 7.6 ( 4H, A 2 B 2 W. ) 



cU-3. 4-h?y*-1-( 4 - > \ * y 



7 X A, ) - 


3a - C ( IS* ) 


: ^ y* < ^ ;** 


* >y x f- ] 


— A — X. + s. A, - 


- 2 - 7 f ^ / 


y i* J: d * - 


- 3. 4 - h ? y * 


- 1 - C 4 - > 


h * y 7 x ^ 


) - 3a - C ( 


1R* ) - 1 - 


y / A A* * * 


■>X^-A'] — 4- 


- x f = ^- 2 - 



7 *f- & / y 
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y y 




-3.4-h7X.*-1-( 4 - > h*y7X- 
/u ) - 3a - ( 1 - t K°^yxf-A^) - 4 - 
x * = x, - 2 — -j a£ -y ; y ( ^^99 59-265962 
O^3*#J12K:Ktft) 270 «?(R 5f < hs*<Q # 

<i& ) * ^' y y 300 ^tKb^(^3oo * k m 
f ^fctattio ^J£a*7k&0 : 7ki5t & Mgso 4 k X 

& & o f'J * ^ 7 f 7 K 0 

*-*Y?7?<i - (t&itsi-yyyKxott&i 
tatlfiSiosHis^jtfiv^ftieo^ a* 

s* : R f = 0.34 ( r£ ft > f y y ) 




1 *s x (/ 2 o^^te$i:*ciip?ti?» d^ 

-3.4-h 7 ^^-1 — ( 4 - > h V 7 x s 

) — 3a — ( 1 — t K ° ^ -y x f > ) — 4 — 
^ ^ - ^ _ 2 - T-V^-yV ^ (^Ffifiea 59-265962 

■%<o&i%WiyiKiz®.)* ft m n is iP B m x v 

S«O^D^b^ 7 7>f-K:j:0ffl*i-f^i is* 
- * k o + '/x t ^# ( ffliftjfe ) i* IOf m* 

: ^ Klllbtit 13* - t K ° + *y x f ^ 
57 0 »Vlrr^7k7'h7V: Kb 7 9 y 20 ^Kjgtt. 

i|7xa^*^7'( y 1. 1 y&o* ^^1F 

G« 5 0 0 * flO «*. * **T ?00 ^r07/';> 

y»-^xt^4:liol?)o * »J * O # , MMK: 
X 3 b* M # * ^ETSlltiiU ■> 

y * ^ A- 7 f 7 k ^ a ▼ h 7 7 7 - ( f ^ a 
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^**v:ftfftx^yu=5 : 1 ) K X 0 ffl *l i" 
* t a W O R* # 50 0 V^Hbhfce 

mp 101° C x-7A/ji»(bS^fp ) 

Rf = 0.5 ( & ft > f * ) 

NMR (CDO/ 5 ) * : 1.55 ( 3H, d, J = 6.5Hz), 
2.55 C 1H, d, J = Z5Hz ) . 3.6 C 1H, dd , 
J = S.5, 15Hz ) , 3.70 ( 3H. S ) , 4.6 
( 1H, t, J = 2. 5 Hz ), 5.46 ( 1H. q, J = 
6.5 Hz ) , 6.7 - 7.6 ( 7H, m ) , 7. 8 - 
8.0 ( 2H, m ) 

IR (Nujol) en" 1 : 32 80 , 2 1 40 , 1 7 45 . 1 7 2 0 , 
1608. 1590 

is* - t K" t-yit a.{$ 500 v%i*aik 

ft O £ & § ffi ^ ° 'J K <fc i a M ~ 1 5 ^ PbI & 15 
vct^^%i§^S^-r^<b@WOs*fr500 



JflHBS 61-280235 (17) 

Rf = 0.61 ( ififfc > * i" * ) 

NMR fODCdj) a : 1.59 C 3H, d, J = 6.5Hz), 
Z55 ( 1H. d. J = 2. 5 Hz ) f -3.7 ( 1H. S), 
3.70 ( 3H. s ) , 4.38 ( 1H, t, J = 2.5Hz ), 
5.53 ( 1H, d.q, J = 6. 5, 3Hz ) 
& n f\ 13. 

d^-3,4-h7y^-1-C 4 - / h * > y 
f- A* ] — 4 ~ x f - A/ - 2 - 7 -bf ^ -y y v 



OCHO 




n 12 K 7^ L *1 /5 & "Tr <b * d* - 3. 4 
— h 5 y * — 1 - ( 4 — > h^-^7^-A-)~ 
So - C ( 18* )' - 1 - feKo^yxf->u]- 
4 - x^«a- — 2 — 7 M *f- -/ S V 100 7" h 

7tKo7?y3iUlSiL, & 7 0 & D-* 

h IJ 7 I s ^ * ^ 7 / 230 ■y^jDlio OV- 



f ?K ?%■ T 15 0 «? O T / •/ * ^ ® f ^ 

2 : 1, R f = o.4 ) ic j: 0 *t t Stt^k^ 

ft 50 •? # <b K *1 <, 

mp 79 r ( ^xfM-fA'^^^^ ) 
NMR (0DC/ 5 ) 3 : 1-46 ( 3H, d, J = 6.5Hz), 
Z54 ( 1H, d, J = 2.5Hz ), 3.49 ( 1H, dd, 
J = 6.5. 2.5Hz ) , 3.74 ( 3H r s ) , 4.4 8 
( 1H, t, J = Z5Hz ) , 5.38 ( 1H. q, J = 
6.5Hz ) , 6.7 5 - 7.55 ( 4H. A 2 B 2 £L ) . 
7.98 ( 1H, s ) 

$ m n i * 

dJ-3.4-hyX*-1-( 4 - > 

v S a* ) - la - ( 1 — t y a i& *y A* ) 

- 4 - x 7- ^ ^ - 2 - 7 -t t y y 




# a* m 1 J: 2 <075i£Ki&U-t£*J5£3H* 

dJ-3,4-h7>'^-1-(4->h*v' -4 
y ) — 3 — T -fc A' — 4 — .x — — 2 — 

/ (ffllH 59-265962 O £ :t #J 4 
frt Sfi » ) <60 ^^7 F 7 t K a ? 7 V 6 & 0? 

>*/-^3^0te<£fcK:2g8$U, o-cKi-C 

Na BH 4 6.0 «? % JD A o 10^|ftBl£^X^A>%35D 

7K«fe», Mgso 4 ic -c s m m &fe * y 

U * 7 fc' * K^c*Th^97-f - ( '^^a 

y : »*if^ = i : i , a f * o. 3 ) K 

NMR (CDO* 3 ) * : 1.2 4 ( 1H, d, J = 6.0 Hz ), 
1.28 ( 2H, d. J = 6.5Hz ) , Z39 ( 1H. d, 
J = 2Hz ) , 3.70 ( 3H, s ) , 3.2 — 3.4 
( 1H, m ) , 3.7 — 4.2 ( 2H. m ) , 4.5 9 
( 1H. d, J = 15Hz ) , 6 7 0 - 7.25 ( 4H, 
A 2 B 2 Si ) 

1. 24 t 1-28 0-y^^^OHsa*P>R*/S* = 1/2 
t^4i t & ttz^tc 9 
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15. 



* » y x + * D - A - x a* - 2 - T * T 

* j y — 



0H 5 



000 Ph 



* 4fc ) 3 ^ ^ SO i/<Oi7kf h 7 t K o 7 ? y 
SfJBL, I / O h I) 7 ia^*^7 ^ j) 
? <0 & & & & % fa * r *#T141 9 <D T >/ y 

■e « * « . sii^tt^pjn^s^yu 

^^;8*#x^a=4 : i ) K X 0 ffl m~f * t 
b* t s* o s # 2.35 9 h ft fr 0 
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b* ft : 

NMB (CD0/ 5 ) d : 1.43 ( CH 5 , d , J = 6Hz ) 
2.51 . C 1H, d, J = 2Hz ) , 3-49 ( 1H, dd, 
J = 6, 2Hz ) , 173 ( 3H, s ) , 3. 8 - 4.3 
C 2H, m ) , 4.70 C 1H, d, J = 15Hz ) , 
5.40 ( 1H, q, J = 5HZ ) , 6. 6 - 7. 6 C 7H. 
m ) , 7.6 - 7.9 ( 2H, m ) 

dJ-14-h?y*-1-( 4 - / Y * y 
y y a, ) - 3 a - C ( 1R* ) - 1 - ^ y / 
A^^j/X^AQ- 4 - 7X^^ t ^ X f 
-2-7^f .^yjtfjryn. y 7 >- ^ - 1 
— ( 4 — > s y a, ) — 3a — [ ( is*) 

~~ 1 » ^ y A* * x a* 3 — 4 — 7 a:- 

^ » * * * - 2 - r-tf^^^ x 



oooph 

CH 5 



,8Ph 



«^Tjor O0Hj 



PhOOi 



0H 3 

Ajgr 



OCH3 



0.71 rfO-x + f / tj^^, /?f 
K ° 7 7 ^ 1 0 i^jg»L, * >% T n - y a^ 
»f ^^ + tx«l1rf( t 6 2 m ) * 

&Mtc&nm 15 fc-t^dcL/c^xy^ a^# 

( b* s* o 4 ^ 0 ) 1 , o 1 0 thp m m * im 

A. HttlCtH»|HIf|ffti 0 Ol>f 7x^ 
^^Xf^^^^^ h 767 10 1^ THF 

R* # : 570 fcnfc 

*f = o.46 (fi{k>t^:ft«x^ =i fl :i) 

NMB (0D0/ 5 ) d : L45 ( 3H, d, j = 6 Hz ) , 
3-54 ( 1H, dd, J = e, 15Hz ), 3.72 ( 3H. 
» ) . 4.05 ( 1H, d, J = 15Hz ) , 4.68 ( 1H, 
d. J = 15Hz ) , 4.37 ( 1H, d. J = 2Hz ) , 



5.48 ( 1H, q, J = 6Hz ) f 6. 6 - 7.6 ( 12H, 
m ) , 7.7 5 - 8.0 5 ( 2H, m ) 
S * # : 1 8 0 ■? & P> n fz 0 mp 8 5 c C x 

NMB CCDO/5) « I 1.54 ( 1H, d, J = 6HZ ) , 
15-3.8 ( 1H, m ) , 174 ( JH, s ) , 
4.0 ( 1H, d f J = 15Hz ) f 4.72 ( 1H, d, 
J = 15Hz ), 4.12 (. 1H, d, J = i5Hz ) # 
5.5 0 ( 1H, qd. J = 6, 3Hz ) , 6.5-7.7 
( 1 2H, m ) , 7.75 - 8.05 ( 2H r m ) 

IB (Nujol ) oi- 1 : 1 7 5 5. 1 7 3 2 

£ * n 17. 

<*< - 1 4 - Y 7 S * - \ - ( 4 - > h ^ 



7 I 


* A- ) - 3a - [ ( is* ) - 1 - ^ y / ^ 


A- ^J" 






- 2 


-7*1-*; y *s X if 


d< - 1 4 - |« 7 ^ 


^ — 


1 - ( 4 - > h * v y 


x ~ a- ) - 3a — 


C ( 


IB* ) - 1 : y y ^ 


A'^-=^^X^-A' ) - 


4 — 


7 i^y»/f ^xf 
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OOOPh 
CH 5 *' r ^ V ' 



Ph 



CH 5 



. SPh 



OCH3 



OCHj 



^ ^ t ^ f 7 f y fl.4 i< t & 7* "7" b 7 

t Ko7>y»«i<lc»»t» * f% T 1.1 B W O 
n_/f-^i)f!?A^*t'/f( 1. 6 2 m * a^/ 

K «% » U • £ * 1 2 "C » e> tu 3* ^ y ^ 4 " 
56 0 ■PO&TKt" h 7 * K ° 7 7 * * « 

^ jp ^ % - 78 r 1 * iw * # i" * o o v.> -e 7 i 

* 7 * V a 7 y V ®WL*tmJL. -78 * K "C 2.5 

5 : ' . R f = a.3 ) K X 9 n H 1" 

£ @ ft <D 3 * ft: 6 3 0 ^ A* » tL • 

Rf = 0.4 ( £ <fc > * * ) 



ftF*1B3 61-280295 (19) 

NMR (ODC* 5 ) 5 • 1- 59 ( 3H - d ' J = 6HZ ) • 
3.70 ( 3H, s ) , ~ 3.7 ( 1H ) , 4.6 2 
( 1H, d. J = l5Hz ) , 5.55 ( 1H, dq. 
j = 6 , 3.5 Hz ) , 6.7 ~ 7.6 ( 12H, m ) , 
7.8 - 8.0 ( 2H. m ) 

£ 3£ fll i 2 t-Hf^n/cR^y/^ * * f * 
t i r* f* a* » n 0 

R f = 0.28(^<t>^^^) 

NMR (ODO* 5 ) « : 1-56 ( 3H, d, J = 6Hz ) , 
3.64 ( 1H, dd f J = 8. 2.5Hz ) , 3.7 2 ( 3H, 
s ), 4.81 ( 1H, d, J = 2.5HZ ), 5.51 ( 1H, 
q, J = 6Hz ), 6-7 ~ 7.6 ( 1 2H, m ), 7.8 ~ 
8.0 ( 2H, m ) 
IR (Liq.) a" 1 : 1 7 50 , 1 7 1 2 , 1 60 0 , 1 5 80 
18. 

d<-3,4-h?y:*-1-(4- > h ^ y 
^ y # *, ) - 3a - C (1ft*) ~ 1 ~ * » * » * 
+ -y x. 1- a* - 4 - x =. ,v — 2 - T -tf 7 y 



OCHO 

OH 5 | | (<>i ^OOH i 



? 0 ) 440 "f ir^Tkf b 7 t K° 7 7 

Lb IJ 7 i - ^ * ^ 7 >( x 890"P&D : r^0*2 , V 

x***Hd*, Ifl^MiatC-Cftffo BfcQfc* 

®m®*o * « * y « #y *v v* *-* H 
^^ 7 ^-(.y^a^=v^y : fi^ ^ ^ ^ = 

R f = o.33 ( m<k > v * : S*fi* * * ^= 40 : 1 ) 

NMR (CD0/ 5 ) * : 1-35 ( 3H, d. J = 6Hz ), 
2.48 ( 1H, d, J = 2HZ ), 3.33 ( 1H. dd , 
J = 6, 2 Hz ), 3.74 ( 3H. S ), 3.90 ( 1H, 
t, J = 2Hz ), 3-95 ( 1H, d, J = 15Hz ), 
4.62 ( 1H, d, J = 15Hz ), 5.21 ( 1H. q, 
J = 6HZ ), 6.6 - 7.3 ( 4H, A 2 B 2 Si ). 



7.8 9 ( 1H, s ) 

0 =% n 19. 

d< - 3, < - ^ 7 ^ - i - ( < - > h » y 

^ y # a, ) - la - C ( 1R* ) - 1 ~ ~T \ *t 



OCOOH 3 

oh 5 



• * f) 14 tm» p> ftfcft-frto ( ft* k s* o < 

f 9 ) 200 -p*rfflv>-C^^^J7 fc H«KKI5, 

ttat'/M*'*^s' k ^ a ^ h ? 7 7 4 - 

( o^^fy : ft«xf a^ = 1 : 1 )icj: 
0 « M-f ?> t S ftit&Vo 200 ^ *»» 5> ixfc. 

R f =o.56 (y^a^^ify:Bt^x^ ^= 1:1) 

NMR (ODO< 3 ) ^ : 1.32 ( 3H, d, J = 6Hz ). 
1.95 ( 3H. s ), 145 ( 1H, d, J = 2.5Hz ), 
3.32 ( 1H, dd, J = 6» I5HZ ). 3.75 ( 3H, 
s ), 3.92 ( 1H, d, J = 15Hz ), 4.70 ( 1H, 
d, J = 15Hz ), 3.92 ( 1H. t, J = 15Hz ), 
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5.20 ( 1H, q, J=6Hz ), 6.7 - 7.3 ( 4H, 
A 2 B 2 £j ) 
&m m 20. 



A< - 4 - ( ) — 2 — T 

-tf f- y J y 



X 



CH5 



(OEt); 



OCH 5 



v^xh#v'7'c3t">vT/^7 = t K2 9 & ~< s -*£ 
^30 7 IC g # L 1.68 fOp-Tsf/^x 

^ ^/-/n.u ^^16, ^1^-30° U 
125 i^O^^f y^jDi, 2 ($ M a* a* 0 BL B. 
* 4: -30° i» e> 10 t ^f^o 

fflik^ f ^ >"irtot, tK ft & Mgso 4 k -c o 

& £ J5K * ^ 'J H V <K y \l y Y ? a h ^7 



ftfflBS 61-280295 (20) 
K J: o « » -f % t a it&%a 930 * a» » p, fc o 

R f = 0. 4 5 C v/ ^ o^*-9-x :s^^x^^ = i : 1 ) 
NMR (ODO/j) <J : MS ( 3H, t, J = 6.5Hz ), 
1.21 C 3H. t f J = 6.5Hz ), 1.5 - 22 ( 1H, 
m ), 13 5 ( COCH 5 , s ), 34-3-9 ( 5H, 
m ), 4.21 ( 1H, d, J = i5Hz ), 4.4 - 4.8 5 
C 2H. m ), 6.8 - 7.5 ( 4H, a 2 B 2 M ) 
• * W 2 1. 

- U - h ; y ^ ~ 1 - ( 4 - > h # y 
7 a, ) - 3 g - ( 1 - K o =fr V x T a, ) - 

4 - C 12-v>xh#->xf - yv)-2-T-t'f- 

y / y 



CH 5 ' 



OH 

A 



(OEt) 2 



O^- N 



\>-OCHj 



£3£#J 20 (3 iWcffc^ife 6 00 * :f h 7 

« »5 ^Kg«f L, -20 -Cttt 150 -?£0 NaBH d 



^"C$S:Jft^i^ffT^^S^ 0 & * ° ^ h ^ 

7 7 >f - ( g^(g x f ^ ; -y?a^3-*}-^=2 I 
H tZ o 

NMR (0D0J S ) a ppm . t(J2 ^ t j)4 c m }> 

1.55 - 160 ( 2H, m ), 3.13 ( 1H, dd , 
J = 1S, 6Hz ), 3.27 - 187 ( 5H, m ), 
182 - 4.32 C 2H, rn ), 4,6 0 ( 1H, d, j = 
5.5Hz ), 3.72 ( 3H. s ). 6.7 ~ 7.3 ( 4H, 
A 2 B 2 m ) 
£ 22. 

*t-*-*-Yyy* - 1 - ( 4 - >f.^-y 
7 x ^ a> ) ~ 3a - ( 1 - ^ :/ y -f a* * * y x 



— 7 -y S y — 



CH 5 



OOOPh 




OCH$ 



^ * -c « m # ® ^ a ij K 15 0 * flo £ 20 ffl s 
» K X ft ft 0 5ifcWi*l%&Kft'OX® i mi,ftb 
ixZ>%kfe-%:~y\)i)?A,?a^r y ? y y ^ _ ( 
^a^^^v : K^xf a, = 2 : i ) J: o IW 

fit* t § 260 ^*i^^K^ 0 

NMR (ODC/j) d : 1.60 C 2.25H, d, J = 6Hz ), 
1.5 5 ( 0.75H, d, J = 6Hz )» 3.70 ( 3H. S ), 
5.25 - 5.75 ( 1H. m ), 6.7 - 7.7 C 7H, m ), 
4.69 ( 1H, t, J=5.5Hz ), 7.8 5 - 8.2 5 ( 2H. 
m ) 

0 a* n 2 3. 

di - X 4 - h y x - 1 - ( 4 - > K * -y 



7 x s ^ ) - 3a - ( i : y y -f ^ ^ ^ 



x ^ 



^ ) — 4 — C 2 - * // J ^ x f > ) - 2 - 7 ^ 



CH 



OOOPh 

A 



s i — T " OHO 
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OOHj 



3* 0J 2 2 -e W n ft * %> 2 6 0 ■» * T Y 7 
t K o 7 7 ^ 8 * 2 jOift^JgflfclCJS^L. 

* * t i ■< o is as * m *. * o 2 M nt » * . 

<-(y^D-s**y:g|s»3:*-A'=i : 1 ) 

fcX0ffl«-r*£Sttft^*> 140 " * * b * fc • 
R f = o.3 ( S£ s2 ^ ^ : .y^o-v^-^vs i :i ) 

NMR (CDO* 5 ) ^ I 1.56 ( 3H. d, J = 6Hz ). 
t.54 ( 3H. d. J = 6Hz ), Z5 - 3.5 C 3H, 
m ), 3.72 ( 3H, s ), 4.10 - 4.5 5 ( 2H, 
m ). 5.4 ~ 5.8 ( 1H, ra ), 6.7 - 7.5 ( 7H. 
m ) . 7.7 - 8.0 ( 2H, m ) , 9. 7 4 ( 1H. br . 
s ) 
0 m 2 4. 

7 i - > ) ~ 3a - C 1 \ v % S <j * * v 

^ a, ) - 4 — + ^ - 2 - T 7" ^ 



^ ^ ) - 4 - 7J-^f^*^^- A/ ^t^-" 

2 — 7 -t£ ^- / s y 



OCOPh 




& ^ 4jq 24 -c^ibnfc{b^%9o-vif^>^^ 

* /u a T 5 K : T * r = h ') *> = 1 ^ t 

£ & i§ ft* L , * vnK ^ ^ v> •< i ^ ✓ 7 K 

60 O ^ * 7 x / - A* fiu 2 IKi fit f# *f * o 
a 7k , tK o Ifi -C ifc 5 . 

bniftfi* -i"J fl'T'A'ftte^ 0 * 5 '' r 7 7 4 
R f * 0.3 ) *C X ft e> 

26. 

( 3S, 43 ) - t - ( 4 - > h * V 7 X /u) 



ftBIBS 61-280295 (21) 



OCOPh 




23 t: ^ tt <t * . T -t h 

:/ 2 «<: w: i§ 8? L , 3 - y XKH ( 1 o o -O K 

S*Lt»ibH*«i«*'-'* * * ^ ^ : & 
^ = i : 1 O % K t ft % ffl -y U * y ^ tlc 
K: tf L R f = 0. 1 S 5Z2 J: 0 SKUk^to 9 ' 

KM* (ODOf 5 ) 3 : 1.51 ( 1H, d, J = 6Hz ), 
1.54 ( 2H, d, J = 6Hz ), 13-3.5 ( 3H. 
m ), 3.70 ( 3H, s ). 4.0 - 4.4 ( 2H, m ), 
5.3 - 5.7 ( 1H, m ). 6.7 - 7.5 ( 7H, m ), 
7.7 - 8. 0 ( 2H, m ), 8.9 6 ( 1H, br . s ) 
0^ m 2 5. 

d4-!4-h7^-1-( * ~ > [ + - y 

73-=.A,)-%a— (1 - y y j ^ £ * y ^ 

- 3 - C ( 1R ) - t - 7 f ^ 7 > f > ^ 
* * -y x f a> ] - 4 - x - - 2-7-tff-^ 




51 & iwj 3 k: x o ft r 6£ <o ~ < v ° * y * 
t /w) ; o 'J k i « o * a # 4 ^ ^" y - 
Tkfto Mgso 4 fc-t:&&^ §1^. \/ & ® 

-s*t : ft^^f ^ = 2 : 1 KXRf = 0-6 5O 
Sii^t^ cr " r ^77'f-KJ:D7>*it^q @ 

W ft 10 0 *9 frft b tlfco 

Ca3 2 ^° -112° ( c = 1, OHO<j ) 

NMR (ODC^ 5 ) $ I 0.06 ( 6H, s ) , 0. 7 6 ( 9H, 
s ), 1.26 ( 3H. d, J=6Hz ). 147 ( 1H, 
d, J = 2.5H2 ). 3.29 C 1H, dd , J=3. 15Hz ), 
3.75 ( 3H. s ), 4.27 ( 1H, dq . J = 6, 3Hz ) . 



-635 — 



4-52 ( 1H. t, J = 15H2 ). 6.7 5 - 7.5 5 C 4H. 
A 2 B 2 & ) 
27. 

(38, 4S ) - 1 - ( 4-> ^ ■/ 7 j i ^ ) 
— 3 - C ( 1 R ) - t - / f > ^ > f ^ -X i) 

t * -X 1 f ) — 4 — 7 I-^f^Xf-A'- 

2 - T •* i> -/ x 
08i<+ 

ch 5 i— r 

^OMe 

&mm i* k x o ^ /c »; ^ ^ s o ^ ^ tK x 

^ v t > a t ais ^ ( i rft i.a * »; a- 
^^yuij ^ * a* * ^ tf ^ * * ^ - 7 8 t *c 

-X2nJ*.30#tefr o ^7xs/u^x>u^ K 75 ■? 
aiiJ7-h?fcKB7?x1KfcAijt. % - 7 8 ° ~ 
40 o fc 2 B$ffl¥ft# 0 ft^^^^^^D^, 
it* * tit 3 © o Mg30 4 V ? o-v^if 



«RflB3 61-280295 (22) 

x : g£ * f a- 5 : i o >g fc X y a y a* js 

%J 3 8 * frft % tttc * 

NMR. (ODO/ 3 ) 3 I 0.08 ( 6H, s ), 0.7 6 ( 9H, 
s ), 1.30 ( 3H, d, J = 6Hz ), 3.37 ( 1H. 
t. J = 3Hz ), 3.74 ( 3H, s ). 4.3 ( 1H, 
dq, J = 6, 3Hz ), 4.77 ( 1H, d. J = 2Hz ), 
6.7 - 7.5 ( 9H f m ) 

-96° ( c=1, OH04 i ) 

£ m W 2 8. 

( 33, 43 ) - 3 - [ ( 1R ) - t - 7*f /u^ 
>f^'/||^* + '/xf^) - 4— 7i-^f 
t-^ - 2 - T -tf ^ v> / x 



-30 



H 



^^^J 27 t- ]4 f ^ 7 x ^ fb ^ 60 ■? 2 
.^OT-fc h^h V "Vcmm L . * T 2 4 0 * O 



***#o<0;&d;l*o i o a- M ft # . Bfc & * 7- 
a- * An * , tK^o 0 y ^ a ^ 

* x : gfc & x a- = 2 : i <o % X* Rf = o.54 

mp 76° 

Ca]2J° + 46° ( c = 1 , OHO/j ) 

NMR CODO/5) t : 0.08 ( 6H, s ) f 0.8 9 ( 9H, 
S ), 1.26 ( 3H, d, J=6HZ ), 3.40 ( 1H, 
br.t, J = 3Hz ), 4.31 ( 1H, dq , J = 6. 4Hz), 
4,59 ( 1H, d, J = Z5HZ ), 6.2 ( 1H, s ), 
7.3 2 ( 5H, m ) 



ffiSlA H # # £? # 

#m± m to m f& 



—636— 



